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Motivation and Aim: Mathematical modeling can be used to predict effect of antihypertensive and 
other drugs on the modeling organism. Experimental data for drugs is usually given as population 
data (mean ± SD) thus in order to reproduce this data we need to transit from single mathematical 
models to populations of such models.
Methods and Algorithm: Population approach implies generating set of models reflecting 
real population of modeled organisms. Each particular model of this set represents distinct 
organism with certain parameters. We use metropolis algorithm to generate population of 
models with given distribution of observed values (systolic and diastolic blood pressure). When 
population is generated we extend the model by adding blocks describing pharmacokinetics and 
pharmacodynamics of selected drugs to each virtual patient thus describing treatment course 
(which can be monotherapy or therapy with several drugs) of given population. Finally we can 
compare results of treatment course for virtual and real populations. 
Results: As a structural model we used mathematical model of the human cardiovascular system 
created in the BioUML platform and comprising modules (blocks) of different subsystems (heart, 
arterial system, salt-water balance, renin-aldosterone-angiotensin system and others). Using this 
model we have generated virtual population of nearly 1000 virtual organisms imitating patients 
with arterial hypertension (systolic pressure 148 ± 15.5 mmHg, diastolic pressure 89 ± 10 mmHg). 
Additionally to core model we have implemented detailed models of pharmacokinetics and 
pharmacodynamics of aliskiren [1] and losartan [2] and pharmacodynamics blocks of bisoprolol, 
enalapril and amlodipine. Created modules were used to simulate 8 different treatment courses 
for virtual population using said drugs including 4 different daily doses of aliskiren (37.5 mg, 
75 mg, 150mg and 300 mg), daily dose of 100 mg losartan [3], 5 mg of amlodipine [4] and 
5 mg of enalapril [5], all courses have duration of 4 weeks. Separately treatment with biosprolol 
was tested in combination with physical stress [6]. Changes in blood pressure under different 
drugs were compared to results of published clinical studies and showed good agreement with 
experimental data except for diastolic pressure under effect of bisoprolol drug which indicates 
needed improvements in the model.
Conclusion: Implemented models and software provides effective platform for reproducing 
results of clinical trials.
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